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ACCIDENT EXPERIENCE AND COST IN 
EXNESSEE COaL MINES! 


By F. E. Cash® 


PURPOSE OF THIS REPORT 


uch has been written concerning accidents in coal mines; the fact that 
accidents cost the employer and employee money is generally well knom, but 
how mich accidents actually cost is vague, even in the minds of many operators. 
Unquestionably there are hazards in coal mining, but many of them can be 
eliminated; and from the prevention of accidents there can be realized a 
penen nee saving in dollars and cents as well | as in human teers 


fee ace coe’. mines, it is hoped that other mines in Tennessee, as well as - 
mines in other States, will by a comparison of the data, with their own: ex- 
perience be enabled Gna en to. reduce the number, of their eevee | 


ns 
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A case of temporary “disability compensation begins on the eighth day, 
and if it is of. such nature that it extends over a period of 6 weeks or more, 
the first 7 day § are compensable. The act further provides for payment of 
‘one-half the average weekly wage, hie ocniaine & minimum of $5 and a ma::imum © 
of $16 per week. | | | | | 


posts 


1 The Bureau of Mines will Welcome reprinting of this paver. provided the 
following footnote acknowledgment is used: “Reprinted from U. S. Bureau 
of Mines Information Circular 6664." ? 

2 District engineer, Ue S. ‘Bureau of Mines, Birmingham, Ala, | 
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Schedule of Compensation 


The specified co.sensable periads ere not given in full in the schedule 
of compensation, but they cover the accidents waich are discussed in this 
report. In Table 1 the lost days alloved by the Tennessee compensation act 
appear in column 2; tkat the severity of accidents may be compared with ex- 
perience in other mines and in other States, column 3 coutains tne lost days 
specified for permanent injuries vsed by the Inited Stetes Bureau of Mines, 
the National Safety Council, and others in determining ana comparing accident 
severity. 


Table 1.— Scale of dime 1¢8888 for weighing deaths 
and permanent injuries in Tennessee 


, ee. 3 a, 
| | sit | Days lost 
Disability | | Tennessee National safety 
srr en | cameos 
Death crscssnccesevccvvcecses | 2,800 | ae 6,000 
Permanent total disability ..../. 3,850 a ~~ 6,000 
Loes of thumb ...ecsesseseees 420 600 
Loss of index finger ere ! " "245 i 300 
Loss of second finger ....4.. | 840 | 300 
Loss of thire finger ....eeee 240 at {300 
Loss of fourth finger ....... | ‘105 | ~ 300 
Less Of Dig FOC csececscceces | 210 ! 300 
Loss Of hand wessesccccesecce | 1,050 : 3,000 
LOSSs0f OFt sscdcisueseeweae*: — 21,400 | _ 3,600 
LOS6 Of ‘fO0t sdasianisces ieee. «B75 © eo 2,400 
HO8s).Of les isseesiscsaseaeee | . 122° |} ~ 3,000 
_—_ 700 | e) 


TENNESSEE aCCIDENT EXPERIENCE 


During tae periad 1926. to. 1931, inclusive, the State of. Tennessee pro- 
duced 33,245,840 tons: of coal. with 142’ fatal accidents in and around the mines 
The fatality rate per million tons mined was below or better than tha average 
for the United States for each year except 1926, when the State had its only 
EOE disaster, resulting | in the death of 31 nen y during the 6-year period. 


"That the accident experience may. be comperable with coal mines of the 
State of Tennessee as a whole, it is deemed expedient to present in tabular 
form the relation of fatal accidents to operation ‘of coal mines for the 
period 1926 to 1931, inclusive. Table 2 was compiled from publications and 
data furnished by the Tennessee Department of Mines. 
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Table 2.- Relation of fatalities to operation tn eit in all 
Tennessée. coal. mines, “19 9% 


_ Segoptine tothe State Denotinent of ines ee 
2G ~ a Te 3 a Sea ak TPE re 
7 Goal favers{ © [ne | ageieFa HB 
Mines; pros * fagé” ‘total es Fatal Ténid per| days |per°** 
Year oper-| duced,’ j/deys | exe- | worked © lecet- fatality “per * tuiliton 
ating ‘tons ~ Active: ployed % sl : jfatal- tons” 
eer ee ote oe Poke By inal! 
1926 133 | 6,089,162] 234 |8,374 |1,98 5, 616} roe “Tea, 065: 39,990} 8.04 
1927 111 | 5,935,150] 221 17,574 . »673,854| 17 | 349,126192,579| 2.86 
is28 | 116 | 5,545,672] 216. ba, 449-)1,523,902} 19 | 291,897180,205| 3.39. 
1929 - 81 | 5,663,155] 241+ %/%;780-11,860,520} 21 | - | 3.68 ° 
1930 74 | 5,382,607] 196 | 7,730 11,514,080; 20 )44°°3,.70 
1931 7i_| 4,630,094) 185 | 6,794 | 1,256 890 | _16 3| 3.48 
Totals or nr ; | | 
averages; - 35,245,040) 216 | - 9, 788, 762 | “142 a 68,935| 4.27 


i “ACCIDENTS IN THIRTEEN REPRESENTATIVE MINES 


the: Poliowias data were furnished by. representatives of 3 operating 
companted who requested that their names be vaenerd: 


te ‘has beeri possible to obtain the direct boat. of accidents from 13 mines, 
By dirgct. cost is meant money spent by the. operating i a for medical 
attention j. hospitalization, and compensation, 

“ome imines throughout the tables are designated) ‘by numbers, beginning with 
1 for the mine producing the niost coal and 13 for the mine erogene the least: 
coal from 1926 to ea inclusive, 

: Seven of these mines operated for the entire 6-year period, “2 for four = 
years, 2 for two years, and 2 for only one year. During the pertod for which — 
figures were furnished the total production was 3, ee 047 tons of coal with 
772 accidents resulting a ane a nt Boece, Oya: 

fig 560: 

These 13 mines cover oe of various ages, sizes, and classes in 
Tennessee: among them are slope mineé, drift mines just above water level and, . 
drift mines high up on the mountainsides with long surface inclines, new mines | 
and old mines, large prodticers and small . producers, mines abundantly equipped 
With machinery and mines in witch’ practically &11 work is ‘done by hand, and — 
also Sassy and so-called nongassy wines, aAlthougn there may be mines in the 
State with better or worse accident experience, these 13. minés may be con- 
Sidered representative, 
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Production and Accidents 


In Table 3 the mines are numbered in order of tonnage produced. The 
production, years covered by these figures, average days worked per year, 
total man-days worked, total lost-time accidents, and the days lost are 
shown. In the "total accident" column are included all accidents causing 
the loss of one or more days other than that on which the accident occurred. 
In the "days lost" colum are days allowed by the State compensation law 
for death or permanent disability; the actual days lost are given for acci- 
dents not causing permanent disabilities. 


The total of 772 accidents included 21 fatalities, 4 total permanent 
disabilities, 42 partial permanent disabilities, and 705 other lost-time 
accidents. . 


a Table de - Production and accidents at 1 mines in 
os Tennessee 1926 to 1931, inclusive 


= | Total corl Years Total man- | Total Days 
Mine production, tons | active | ennlo ae days worked | accidsnts lost 


pal 

1 687, 390 6 | 258 1 294 ,042 213 30 , O32 
2 £81,896 } 6 | 188.3 221,919 66 13,156 
3 74,247 6 143.8 169, 435 78 117,971 
A 4:5, 373 6 | 134.4 158 423 51 112,910 
5 339, 316 6 | 154.8 183. 354 111 ' 7,903 
6 337,237 6 (109.1 (128.520 {| .37 |. |-1,808 
7 1 99°. 296,959 4 | ° 137.2 115,248 | 91 .15;,290 
8.) 272, 520 6 6! 82,1 97,714 -46 _ |: 2,146 
) 206,293 4 f° 113.4 95,256 50 11,412 
10 {| ~~ 67,390 2 |, 203,5 | 77,534 | | 15 Y 943 
11 45,395: 2 “| (106.0 | 40,986 | 7.  .1+3,079 
12 | se 986 7 lL 52.0 9,620 — - &@ . | -2,855 
1 6,545 1 55.0 | 10,175 4 6] 

- = - 792: = 


Total 70 247 


Kecident Frequency and Severity 


Table 4 lists the accidents for every mine as to severity and frequency 
with the days lost, as furnished by. the operating company, and the days lost 
according to the schedule of lost days used in the national safety competi- 
tion conducted annually by the United States Bureau of idines. 


Frequency is the number of lost- time accidents mi tiplied by one million 
divided by the number of man-hours worked, 
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Severity is the days of time lost es a result of accicents nmultinvlied by 
one thousand divided by the man-hours worked. In calculeting the severity, 
the days lost are taken eccording to tho national safety competition 3credule. 
Severity of accidents is a comparison of days lost as against days 
worked. In Table 4 the mines are erranged in the order of their severity 
rating; wine 13 has the best experience ead mine le has the poorest; both of 
these mines overated only ome year. A more nezrly representative comparison 
would be in connection with mines working four or more years; on this basis minc 
6 hes the best severity experience and wine 7 the poorest. On a frequency 
basis, mine 7 has the poorest snd mine 11 has the best record, 


Teble 4.- Accidents Classified according to severity and 


frecuency in 14 Tennessee mines, 
1926 to 1931, inclusive | 


Total jPartial |CGther 


Mine jFatels 


13 | 0 0 0 61 

10 | 9 0 o 943 | 943---|-- 

6 | 0 0 1 1,808 

g 1 Q 0 3 2,146. : 

5] 1 0 6 7,903 1,466 1832 76. es | 8. 

21 2 0 1 13,156 | 14,772 158) 37.24 ane 
ll j| ol O 0 Zr078 "327 gael 21.34 |19.12 
4 | 4 0 1 1,266,584! 40.26 ; 
1 | 4 2 8 

3 {| 3 1 o 

9 | 2 1 3 

7 3 0 4 

12} O : 


Cause, of accicents 


In the Alaaeircation of Seer ccnta:: falls of roof and coal are responsible 
for the most lost days and haulage caused -the:greatest number of accidents, _ 
Flying coal caused many eye injuries, and employees on mining machineg, in | 
Sroportion to the number employed, have a high accident freauency. In the. . 
surface accliaents, haulage has the hignest frequency and severity. These 
accidents are listed by causes in Table 5, 


1¢2 oo shiny, was 


Google 


I.C. 6664 


Table 5.- Causes: of accidents in i. Tennessee 
mines, 1926 to 1931, inclusive 


Tools Shia the voters aid Ave 


\ 2 sapmcmmamnae — 


| ee “Total Utaer Total 
Cause | Fatai | dis- lost-time | lost-time 
+ eoility accidents | accidents 
uncer. round: : 4 <3 ye oo a | 
Falls of roof -or coal. .; 12 - eo 191 — 216 
Flyin;, coal or rock a 0) ta. “O" | oo es 4. ..| 48 
Bien cveiAemeautece Ve M4 -10es +4) ae 228 245 
flectricity er ee eer ra ioe | 0 13 15 
Minin,; mechines .4s....1- 0 |. OF | 3 (2g 32 
Gas ignitions wectuseae 8) & ) | eee 3 4. 
waculnery beseoesoessaal. me) 4. 30 | ) 6 6 
ExOLOSiVES wesccsceceee! 0 on 1. 0 5 5 
candling material .....) 0 | y) f 0 64. 64 
TOG. sainwiudesesaseae! “Oo ~< Oy Pa 30 32 
‘Falls of person .......5 O , O *' |. 0 20 20 
Nala ceete cocahane oe O (a, 290: 5 O 13 13 
_ ‘Miscellaneous Spee O ge eo. Up 8 ay 10 ll 
_.” Surface. a Doocrad i | 
py ee ee ee ee | 0: Jooq 14 21 
Railrozd cars ......... O | 90 #|| 2 4 . 
_ Machinery ee ate Or: = tee 10 10 
Handling materialis ny Ov age, ! O | 15 15 
".. Falls of person........, O | @- |! O 5 5 
ae ee? eee Or = 0 4 4 


- | . | - : oe Cost of eeopiuenta 


Ace ordiue to H. ii. peiapich: of pie iivavelada Insurance Co. there are tr0 
kinds of accident costs - direct end indirect; the direct cost comorises 
medical, hospitalization, and compensation charges; the indirect or nidden 
cost includes time lost by the injured for wich payment is. not. made by lav 
or time lost. by..other- employees ,! injury’ to equipment, loss Of, production, - 
overhead expense, and:other incidental costs of ‘similar nature which usually 
accompany en.accident. .It.is ebtimated by heinrich as a result of analysis 
of a lar.e number of industrial -accidents : that the indiréct or. nidden cost 2? 
four times as ;.reat as tie directicost of pee Cees, = yee | ‘Sea 

In table 6 tne direct cost of accidents for the 13 mines is ;.iven on 4 
cost ptr ton basis; this cost varies from 2.66 to 8.15 cents, with an aver- 
ase of 5.cl cents. The direct cost of accidents over the 6-year period was 
$192,904, If the direct and indirect cost ratio of 4 to 1 is used, then the 
total cost of accidents amounts to $964,520, or 26 cents per ton of coal. 
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assuming that these mines are representative of all Tennessee coal imines 
for tie sai.e period, the cirect cost oi accidents for tne State would be 
$1,560,611 ano the total cost 37,804,056, or annually a direct cost of 
$260,102 and «= total cost of 41,300,509. 


Table o,- Accident cost at 13 Tennessee mines 


Coal produced, ; licaical-hospital ! Cost cer ton, 


tons | eadministracion | Coumensation| direct cost cents _ 

357,237 4,524 | | 4,357 2,75 
10 67,360 | 389 | Wey oye 1,925 2,86 
8 272,520 | 3,302 3,944" | 7,246 | 2.86 
5 33°, 315 : 3,787 8,199 | 11,986 | 3.53 
13 | 6,545. ° . 302 34 33600 5.15 
2; 581,895 ~ | 8,496 © | = 22, 494 30,990 B55 
9 | 206 , 29 | 2,079 | 9,903 j; 11,982 5.E1 
1 | 687,590 | 7,581. | 32,627 | 40,208 | 5.85 
7 | 276,659 | 1,590 | 44,677 | 16,267 5.27 
A a16.5%3 | 6,064 | 20,654 | 26,718 | 5.43 
a) “ARAL 2a? ! 7,701 | 22,163 | 29,864 6.68 
11 45,395 7 258 ! 3,154 S| 3,412 7.52 
12 2,986 bn AR, BR AG 58 8.15 


SUL.MARY 


Table 7 is a brier summary of the accident e:perience of the 13 mines. 
ahlle tiis is not the best nor is it the worst accident exnerience for isines, 
grouns of mines, or mininz States, it will present an opportunity for txaose 
interested to compare their mines, districts, or State witn some actual 
direct accident-cost fizures. 


Teble 7.- Summary of accident data for 13 Tennessee mines 
in the period 1926-1541 
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SUMDSY-Of- MLNS. o-6:660 a .a¥ se 4i0e6 woe a bes wis nc at pace ew 1 
COB) 'PPOWUCEE sa ea eye edhe SARS AY been cceseeee tons 3,703,547 
Wan-days worked ....... PereereeT ee Teer ar ee Cee ee £56021 /987 
FOCAL BCCLCOUtS 66.604.4466% 643.805 SStseeseseoeseea ens 21 
Tota permancnt dicgabilitics sass ovadwu ud ves deeetws 4 
Part permanent disabilities ..... Pe er ee CC Ee 42 
HeEHOTET; CUSEDILI LIES: cox 6 cous 66 S45 AR. OR ES eee et 700 
LOCAL Loat=tihe: Geer Cents: +é-ad<sseviaes EDR KENSAL S 772 
Total time lost ....... ia Seer es epee GcaS: GEE 218,293 
ime lost NEF ACCLOCONU, 5424-606 aa tae week eeesaane “GOSS 283.7 
Accidents per fatality ....s.ece. Mes Suaeaweiecehes 36.6 
VOSL HEx acolden ly cigs adh ones bwna bees eheesa eax, PORE 4.,797 
Coal per day: Logt: .wssseec ns piwerihebeccenae, GODS L639 
PEDOSE CORE. 6 can ce td RoR ESO RR Rea CODE per ton Jeol 
PR COM ETI OY 46(cue sae aitatnt ale naicks HERO STEW Tastee S 60.20 
RSE OCT ONSEN EEE OREO TE OTE TEER ere ere 17.09 
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CONC: ISION 


Tie accidents in these 13 mines, as well as toose in otaer Tennessee 
mines, unquestionably can be reduced in frequency, severity, and cost t,, 
the proper training of all employees and by better and closer supervision. 
Even if the total cost of accidents in the coal mines of Tennessee shovld 
not actually reach the 26 cents per ton as is indicated in the analysis 
in this paper, there is no question that the cost of coal-mine accidents 
not only in human suffering and misery but also in dollars and cents is 
excessive. There is also no question that all of these various kinds of 
accident costs can be materially decreased by the use of readily available. 
accident prevention methods, and there is no good reason why et least half 
of present accident costs of all kinds in Tennessee coal mines can not be 
saved. 
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